ABSTRACT. A general method for the solution of plane isotroplc elasticity crack problems inside a finite medium of arbitrary shape or an infinite medium wth holes of arbitrary shape is presented. This method is based on the complex potential approach of plane elasticity problems due to Kolosov and Muskhellshvill [i] and makes no assumption on the way of loading of the cracks and of the other boundaries of the medium.
be successfully used as already made in these references, as well as in references [I0] , [II] . Finally, an application will be made to the simple problem of a circular medium with a straight crack under constant pressure.
AN INFINITE MEDIUM WITH HOLES AND CRACKS
We consider an infinite isotroplc elastic medium under generalized plane stress or plane strain conditions containing a system of arbitrary-shaped cracks LIj, as well as a system of holes L2j (Fig.l) . The material of the elastic medium is characterized by the elastic modulus E and the Polsson ratio . The Polsson The loading of the medium is the most general consisting of loading the two faces of the cracks and the holes and of loading the plate at infinity. The loading on the cracks and' the holes is characterized by its normal and Shear components, Sn(t) and t(t), respectively ( Fig. l) , where t=x+iy denotes a generic point of the holes and the cracks in a Cartesian coordinate system 0xy. The loading distributions along the two faces (+) and (-) of the same crack may be different. Moreover, the positive directions along each crack (defining also the (+) and (-) edges of this crack) are defined arbitrarily, whereas the positive directions along the boundaries of the holes are considered counter clockwise. As regards the loading at infinity, it is assumed that we know the values of the principal stresses N 1 and N2, the angle formed between the direction of N 1 and the Ox-axls, as well as the value e of rotation at infinity. Since the value of e does not influence the stress field, it may be assumed having an arbitrary value, being equal to zero.
Then the well-known constants F and F' of Muskhelishvili [i] , to which the complex \ potentials (z) and (z) (z=x+iy) tend at infinity, will be given by [I] (Ni-N2)exp (-2iu) where is the shear modulus of the elastic material.
(lb)
The peculiarity of the problem under consideration, compared to other crack problems is the existence of holes of arbitrary shape inside the infinite medium which may be at any distance from the cracks. (5) and (7) are not convergent. On the contrary, the values of (t) along the cracks LIj are completely convergent.
Finally, it is convenient to incorporate conditions (7b) and (I0) into the singular integral equation (5) . This is because we thus impose the fulfilment of the boundary conditions at anyone of the collocation points used along the contours L2j during the numerical solution of the system of equations (5) and (7) (11) and (7a).
We can also consider that Clj-=0 and ignore the corresponding term in equation (II) . Then this equation w-ill have an infinite number of solutions, but all of them will be correct in the sense that they will satisfy all boundary and physic&l conditions of the problem and will give the correct values of the stress intensity factors at the crack tips.
However it is not permissible to neglect the term multiplied by C2j in equation (II). This term substitutes the conditions of single-valuedness of displacements (7b) around the holes L2j and should be taken into account.
A FINITE MEDIUM WITH A SYSTEM OF CRACKS
The results of the previous section can also be directly generalized to the problem of a finite medium S with a system of cracks Lj (J--l,2,...,m) as shown in Fig.2 
It is worthwhile mentioning that we may ignore both conditions (18) and (19) together with the term multiplied by 6(t) in equation (15 and not an infinity of solutions as it would be the case, if the term multiplied by 6(t) were ignored. However, a strict proof of the uniqueness of solution of equation (15) together with conditions (17) is beyond the aims of this paper and not at all straightforward.
The second reason for which the complete form of equation (15) has to be used is that, in this way, the numerical results for (t) along L 0 will be convergent to specific values along L 0 and not to floating ones. This is sometimes useful in order to estimate the efficiency of the numerical technique used.
We will show now that the term multiplied by 6(t) in equation (15) forces the satisfaction of conditions (18) and (19) . If (14) and (16), we can wite the singular integral equation (15) as
We will show that both conditions (18) and (19) 
)dz
as well as equation (2) yielding, by application of the first formula of Plemelj 
+(t)--(t) (t) (26a) P+(t)-P-(t) d--t[2q(t)-(t)] d[(t)]
dt and equations (17) and (23), we can find that (26b)
By multiplying both sides of equation (22) Hence, the addition of this term to the boundary condition (22) does not prevent this condition from being satisfied. In this way, the proof that equation (15) , equivalent to (21) , assures the fulfilment of both conditions (18) and (19) and the satisfaction of the boundary condition (22) 
In this way, there exist (n0+nc) complex unknowns in equations (15) and (17), the values of (t) on L 0 and X(t)=(t Moreover, we can mention that it is also possible to treat the cases of cracks of complicated shape like branched cracks or cruciform cracks by applying techniques presented in reference [14] and references [13] and [15] respectively.
Similarly, it is possible to apply the present technique to the case of edge cracks, as made in reference [16] for the case of a crack terminating at the boundary of a half-plane. In this case, no condition of single-valuedness of displacements has to be taken into accoun along the cracks. Furthermore, in the case when a crack tip approaches another crack tip or a boundary of the elastic medium, the modification of the Lobatto-Chebyshev method proposed in reference [17] can be successfully used. Also in the case of semi-infinite straight or curvilinear cracks, the Lobatto-Chebyshev method of numerical integration along the cracks should be replaced by the methods proposed in references [18] and [19] .
Several more numerical techniques for the solution of singular integral equations, which may be applied to the solution of the singular integral derived in this paper, are reviewed in reference [20] .
AN APPLICATION
As an application we consider the problem of a circular plane isotropic elastic medium with a straight crack along one of its diameters assumed for simplicity to coincide with the Ox-axis, as shown in Fig.3 
The singular integral equation (15) , together with the condition of singlevaluedness of displacements (17) , was solved by using the numerical technique proposed in the previous section. In Table I Table I were seen to be in accordance with expected values of these factors presented in reference [21] for the same geometry and loading conditions (Table 3. 3.1). 6 . CONCLUSIONS By using the method of complex potentials of Kolosov and Muskhellshvill it was seen that every plane elasticity crack problem inside a finite or infinite medium with or without holes can easily be reduced to a complex Cauchy-type singular integral equation along both the cracks and the boundaries of the medium.
These singular integral equations can be effectively solved by reducing them to systems of linear equations. In his way, it is possible to determine numerically the values of the stress intensity factors at crack tips for almost any geometry of the crack and the whole elastic medium and under arbitrary loading conditions on the cracks and the boundaries of the medium.
Even the case when the loading distributions are not the same on both edges of the cracks and there exists a resultant force, as well as a resultant moment on each crack can be treated.
As regards the accuracy of the numerical results obtained, this can be made as good as we want at the expense of computer time and the use of appropriate numerical integration rules. 
